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(54) MOUNTING METHOD AND MOUNTING BODY OF ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mounting body of a 
reliable electronic component device. 

SOLUTION: Dents 6 are formed in connection electrodes 5 on a 
circuit board 4, and a semiconductor device 1 is mounted on the 
board 4 so that all or some of the protruding electrodes 3 formed 
on a semiconductor device 1 are buried in the dents 6. Hereby, this 
structure is strong against a shear stress generating from the 
thermal expansion difference between the semiconductor device 1 
and the circuit board 4 at high temperature, and against shear 
stress generating at high temperature, as each of the protruding 
electrodes 3 formed on the semiconductor device 1 is caught in 
each of dents 6 formed in connection electrodes 5 on a circuit 
board 4, shear distortion induced to shear stress is controlled and 
connection failures between the semiconductor device 1 and the 
circuit board 4 can be suppressed. 
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MOUNTING METHOD AND MOUNTING BODY OF ELECTRONIC COMPONENT 

DEVICE 

* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mounting approach of the electronic-parts component characterized by 
preparing beforehand said circuit board by which the wall was formed in the 
connection electrode in the mounting approach of the electronic-parts component which 
carries out flip chip mounting of the electronic-parts component, making the projection 
electrode of said electronic-parts component engage with said wall of the connection 
electrode of said circuit board, and connecting said connection electrode and said 
projection electrode to the circuit board electrically. 

[Claim 2] The mounting approach of the electronic-parts component characterized by 
preparing beforehand said circuit board by which the depression was formed in the 
connection electrode in the mounting approach of the electronic-parts component which 
carries out flip chip mounting of the electronic-parts component, making the projection 
electrode of said electronic-parts component engage with said depression of the 
connection electrode of said circuit board, and connecting said connection electrode and 
said projection electrode to the circuit board electrically. 

[Claim 3] The mounting approach of an electronic-parts component according to claim 1 
or 2 of filling up with and stiffening closure resin between said electronic-parts 
component with which it connected electrically, and said circuit board. 
[Claim 4] The mounting approach of an electronic-parts component according to claim 1 
to 3 that the electroconductive glue layer is beforehand formed in said projection 
electrode electrically connected to said connection electrode. 



[Claim 5] The mounting approach of an electronic-parts component according to claim 1 
to 4 that the electroconductive glue layer is beforehand formed in said connection 
electrode electrically connected to said projection electrode. 

[Claim 6] It is the mounting object characterized by forming a wall or a depression in 

the circuit board at the connection electrode of said circuit board in the mounting object 

of the electronic-parts component which comes to carry out flip chip mounting of the 

electronic-parts component, and, as for said electronic-parts component, having a 

projection electrode, and for said projection electrode engaging with said wall or said 

depression, and connecting with said connection electrode electrically. 

[Claim 7] The mounting object according to claim 6 with which it fills up with closure 

resin between said circuit boards and said electronic-parts components. 

[Claim 8] The mounting object according to claim 6 or 7 equipped with an 

electroconductive glue layer between said connection electrodes and said projection 

electrodes. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting approach of the 
electronic-parts component which carries out especially flip chip mounting, and its 
mounting object about the mounting approach and mounting object of an 
electronic-parts component like a semiconductor device. 
[0002] 

[Description of the Prior Art] The method of using and mounting electroconductive glue 
in a connection in recent years as an approach of mounting a naked semiconductor 
device and the so-called bare chip directly on the circuit board is often used. That is, 
electroconductive glue is imprinted to the projection electrode beforehand formed on 
the terminal electrode of a semiconductor device, and it carries, after performing 
alignment so that it may be mpunted iii the predetermined connection electrode on the 
circuit board. Then, it is the approach of completing a mounting object, by stiffening 
electroconductive glue with curing oven, pouring closure resin into the gap of a 
semiconductor device and the circuit board, and stiffening the closure resin with curing 
oven further. 

[0003] Hereafter, the mounting approach and mounting object of the conventional 



semiconductor device are explained using drawing 5 . drawing 5 - setting - 1 - a 
semiconductor device and 2 for the circuit board and 5, as for electroconductive glue 
and 8, the connection electrode of the circuit board 4 and 7 are [ the terminal electrode 
of a semiconductor device 1, and 3 / a projection electrode and 4 / closure resin and 9 ] 
imprint pans. 

[0004] As first shown in drawing 5 (a), the projection electrode 3 formed on the 
terminal electrode 2 of a semiconductor device 1 is made to dip in the electroconductive 
glue 7 controlled by thickness uniform on the imprint pan 9, and electroconductive glue 
7 is imprinted to the projection electrode 3. Next, after performing alignment so that a 
semiconductor device 1 may be mounted in the position of the connection electrode 5 on 
the circuit board 4 as shown in drawing 5 (b), it carries by making it a face down. 
Subsequently, after stiffening electroconductive glue 7 by heating in oven for 
120-degree C about 2 hours, liquefied closure resin will be poured into the gap of a 
semiconductor device 1 and the circuit board 4, and the mounting object of the 
semiconductor device shown in drawing 5 (c) will be acquired by heating for 150-degree 
C about 2 hours, and making it harden in oven. 
[0005] 

[Problem(s) to be Solved by the Invention] However, especially in such a conventional 
example, in the case of heat treatment for hardening of closure resin, it originates in 
the difference of the coefficient of thermal expansion of a semiconductor device 1 and 
the circuit board 4, shearing stress is mainly applied to the part of electroconductive 
glue 7, shearing strain occur, electroconductive glue 7 separates from the connection 
electrode 5 of the circuit board 4, or the projection electrode 3 of a semiconductor device 
1, or a crack arises in electroconductive glue 7, and, for this reason, there is a difficulty 
that initial defective continuity occurs. 

[0006] In order to raise productivity especially, when such a rapid temperature change 
that hardening of liquefied closure resin 8 does not catch up is given, since closure 
resin cannot be shared, the above-mentioned phenomenon of electroconductive glue 7 
becomes remarkable about the shearing force resulting from the difference of the 
coefficient of thermal expansion of a semiconductor device 1 and the circuit board 4. 
[0007] In addition, even if initial defective continuity is not seen, also when treating 
the mounting object of a semiconductor device at an elevated temperature after that, 
the same problem as the above has arisen. 

[0008] In view of an above-mentioned point, it succeeds in this invention, and it aims at 
preventing the defective continuity who had arisen by the shearing strain resulting 
from the difference of the coefficient of thermal expansion of an electronic-parts 



component and the circuit board, and raising connection dependability. 
[0009] 

[Means for Solving the Problem] It constitutes as follows that the above-mentioned 
technical problem should be solved in this invention. 

[0010] That is, the mounting approach of the electronic-parts component of this 
invention prepares beforehand said circuit board by which the wall was formed in the 
circuit board at the connection electrode in the mounting approach of the 
electronic-parts component which carries out flip chip mounting of the electronic-parts 
component, makes the projection electrode of said electronic-parts component engage 
with said wall of the connection electrode of said circuit board, and connects said 
connection electrode and said projection electrode to it electrically. 

[0011] Here, engagement includes the condition that a wall and a projection electrode 
contact or a projection electrode is inserted in the crevice divided by the wall that what 
is necessary is to say being involved, and for a wall and a projection electrode to change 
and just to break as ****. 

[0012] Since according to this invention form a wall in the connection electrode of the 
circuit board, the projection electrode of an electronic-parts component is made to 
engage with said wall and it connects electrically, to the shearing stress resulting from 
the difference of the coefficient of thermal expansion of the electronic-parts component 
at the time of an elevated temperature, and the circuit board, it can become the firm 
structure by engagement to the step of a projection electrode and a connection electrode, 
shearing strain can be controlled, and the conventional defective continuity can be 
reduced. 
[0013] 

[Embodiment of the Invention] In the mounting approach of an electronic-parts 
component that invention of this invention according to claim 1 carries out flip chip 
mounting of the electronic-parts component at the circuit board Said circuit board by 
which the wall was formed in the connection electrode is prepared beforehand. To said 
wall of the connection electrode of said circuit board As opposed to the shearing stress 
which the projection electrode of said electronic-parts component is made engaged, 
connects said connection electrode and said projection electrode electrically, and 
originates in the difference of the coefficient of thermal expansion of the 
electronic-parts component at the time of an elevated temperature, and the circuit 
board Shearing strain can be controlled as firm structure by engagement to the wall of 
a projection electrode and a connection electrode. 

[0014] In the mounting approach of an electronic-parts component that invention 



according to claim 2 carries out flip chip mounting of the electronic-parts component at 
the circuit board Said circuit board by which the depression was formed in the 
connection electrode is prepared beforehand. To said depression of the connection 
electrode of said circuit board As opposed to the shearing stress which the projection 
electrode of said electronic-parts component is made engaged, connects said connection 
electrode and said projection electrode electrically, and originates in the difference of 
the coefficient of thermal expansion of the electronic-parts component at the time of an 
elevated temperature, and the circuit board Shearing strain can be controlled as firm 
structure by the insertion engagement to the depression of a projection electrode and a 
connection electrode. 

[0015] The clearance can be filled up with closure resin, even if invention according to 
claim 3 fills up with and stiffens closure resin between said electronicparts component 
with which it connected electrically, and said circuit board and a clearance is generated 
in the wall of a connection electrode, or a depression and the projection electrode of an 
electronic-parts component. 

[0016] Even if the electroconductive glue layer is beforehand formed in said projection 
electrode electrically connected to said connection electrode and a clearance produces 
invention according to claim 4 in the wall of a connection electrode, or a depression and 
the projection electrode of an electronic-parts component, it will be placed between the 
clearances by electroconductive glue, and firm electrical installation will be obtained. 
Moreover, since connection of an electrode serves as adhesion from contact, if a 
mounting object with more stable high dependability can be acquired and 
electroconductive glue with still lower Young's modulus is used, it becomes the buffer 
layer which absorbs the shearing strain generated unavoidably, and the thermal 
fatigue life of a mounting object can be prolongation- of- life -ized. 

[0017] Even if the electroconductive glue layer is beforehand formed in said connection 
electrode electrically connected to said projection electrode and a clearance produces 
invention according to claim 5 in the wall of a connection electrode, or a depression and 
the projection electrode of an electronic-parts component, it will be placed between the 
clearances by electroconductive glue, and firm electrical installation will be obtained. 
Moreover, since connection of an electrode serves as adhesion from contact, if a 
mounting object with more stable high dependability can be acquired and 
electroconductive glue with still lower Young's modulus is used, it becomes the buffer 
layer which absorbs the shearing strain generated unavoidably, and the thermal 
fatigue life of a mounting object can be prolongation-of-life ized. 

[0018] In the mounting object of an electronic-parts component with which invention of 



this invention according to claim 6 comes to carry out flip chip mounting of the 
electronic-parts component at the circuit board to the connection electrode of said 
circuit board A wall or a depression is formed and said electronic-parts component has 
a projection electrode. Said projection electrode As opposed to the shearing stress which 
engages with said wall or said depression, is electrically connected to said connection 
electrode, and originates in the difference of the coefficient of thermal expansion of the 
electronic-parts component at the time of an elevated temperature, and the circuit 
board Shearing strain can be controlled as firm structure by the wall of the projection 
electrode of an electronic-parts component, and a connection electrode, or engagement 
to a depression. 

[0019] Invention according to claim 7 can fill up the clearance with closure resin, even 
if it fills up with closure resin between said circuit boards and said electronic-parts 
components and a clearance is generated in the wall of a connection electrode, or a 
depression and the projection electrode of an electronic-parts component. 
[0020] Even if invention according to claim 8 is equipped with the electroconductive 
glue layer between said connection electrodes and said projection electrodes and a 
clearance is generated in the wall of a connection electrode, or a depression and the 
projection electrode of an electronic-parts component, it will be placed between the 
clearances by electroconductive glue, and firm electrical installation will be obtained. 
Moreover, since connection of an electrode serves as adhesion from contact, if a 
mounting object with more stable high dependability can be acquired and 
electroconductive glue with still lower Young's modulus is used, it becomes the buffer 
layer which absorbs the shearing strain generated unavoidably, and the thermal 
fatigue life of a mounting object can be prolongation-of life-ized. 

[0021] Hereafter, the gestalt of operation of this invention is explained to a detail based 
on a drawing. 

[0022] (Gestalt 1 of operation) Drawing 1 is the sectional view showing the process of 
the mounting approach of the semiconductor device concerning the gestalt i of 
operation of this invention, and gives the same reference mark to the part 
corresponding to the above-mentioned conventional example. 

[0023] In this drawing, the projection electrode with which the semiconductor device as 
an electronic-parts component consists in 1, and a terminal electrode and 3 consist of 
gold etc. in 2, the connection electrode with which the circuit board and 5 consist of 
copper, nickel, etc. in 4, and 8 are closure resin. 

[0024] With the gestalt of this operation, first, as shown in this drawing (a), the 
projection electrode 3 is formed in the terminal electrode 2 of a semiconductor device 1. 



This projection electrode 3 is the metal electric conduction object formed with wire 
bond equipment, plating, etc. 

[0025] On the other hand, as shown in this drawing (b), the circuit board 4 in which it 
dented in the connection electrode 5 and 6 was formed is prepared. This depression 6 is 
formed in the location where the projection electrode 3 of a semiconductor device 1 
contacts. 

[0026] This depression 6 can be formed by pressing an ingredient harder than the 
connection electrode 5, for example, a diamond, or can also be formed by the drill or 
laser. 

[0027] Moreover, you may form in coincidence in the process of the circuit board 4. That 
is, the location where the projection electrode 3 contacts when forming wiring of the 
circuit board 4 by etching also removes wiring by etching to coincidence, the depression 
6 is formed, or when forming wiring of the circuit board 4 by plating, by forming the 
resist in the location where the projection electrode 3 contacts, and barring metaled 
deposition, it dents in the connection electrode 3 and 6 is formed. 

[0028] Next, it carries, after performing alignment so that it may be correctly mounted 
in the position of the circuit board 4 which is dented in the connection electrode 5 in the 
semiconductor device 1 in which the projection electrode 3 was formed, and has 6 as 
shown in this drawing (c). 

[0029] That is, the projection electrode 3 of a semiconductor device 1 is inserted in and 
carried in the depression 6 of the connection electrode 5 of the circuit board 4 with the 
gestalt of engagement and this implementation. 

[0030] For this reason, as for the path of the circular depression 6, it is desirable that it 
i& same or, a little large extent as the outer diameter of the projection electrode 3. This 
desirable reason is that it becomes firmer structure to shearing force by [ dent and the 
play of is almost lost between 6 ] having been given to the projection electrode 3 and 
the connection electrode 5. 

[0031] Moreover, it dents, and it is the about thickness [ less than ] L2 of wiring of the 
circuit board 4, for example, 20 micrometers, at the maximum, and, as for the die 
length L3 of the projection electrode 3, it is desirable [ the depth LI of 6 ] that is more 
than it for having been given to the connection electrode 5. It will dent, a clearance will 
exist in 6 and this desirable reason is from **** about the danger given to the 
connection electrode 5 that this clearance will have a bad influence on the 
dependability of a mounting object, when [ which it dented, and inserted the projection 
electrode 3 in the depression 6 when shorter than the depth LI of 6 ] the die length L3 
of the projection electrode 3 is given to the connection electrode 5. Moreover, in case a 



clearance can turn into space in which humidity is stored, for example, solder 
mounting of the semiconductor device mounting object is carried out at a mother 
substrate, a phreatic explosion may be caused with the heat of a reflow. 
[0032] When are given to the path of the projection electrode 3, and the connection 
electrode 5, and both deform the one among the ingredient of the projection electrode 3, 
and the ingredient of the connection electrode 5 where which or a degree of hardness is 
lower at the time of projection electrode 3 loading, a path is made in agreement and it 
can consider [ whose path of 6 dent and does not correspond ] as firmer structure to 
shearing force. 

[0033] Next, as shown in this drawing (d), closure resin 8 is poured into the gap of a 
semiconductor device 1 and the circuit board 4, for example, 150 degrees C is stiffened 
in about 2 hours. 

[0034] The approach which applies closure resin beforehand not only an 
above-mentioned side flow but on the circuit board 4, extends closure resin 8 at the 
time of loading of a semiconductor device 1, and is filled up with, a both gap, and the 
so-called compression flow are sufficient as the restoration approach of closure resin 8 
here. Moreover, closure resin 8 may not be liquefied and the so-called solid of B stage is 
sufficient as it. 

[0035] Here, when [ to which it dents and a clearance exists in 6 ] given to the 
connection electrode 5, it is desirable to make closure resin 8 also permeate the 
clearance. This desirable reason is that the play between the depressions 6 given to the 
projection electrode 3 and the connection electrode 5 is lost, and it becomes firmer 
structure to shearing force. 

[0036] Thus, since the depression 6 of the connection electrode 5 of the circuit board 4 
is made to carry out insertion engagement and the projection electrode 3 of a 
semiconductor device 1 is carried in it As opposed to the shearing stress which 
originates in the difference of the coefficient of thermal expansion of the semiconductor 
device 1 in the case of heat treatment for hardening of closure resin 8, and the circuit 
board 4 especially The firm structure by insertion by the depression 6 of the projection 
electrode 3 and the connection electrode 5 can control shearing strain, can reduce the 
defective continuity who had arisen conventionally by this, and can raise connection 
dependability. 

[0037] (Gestalt 2 of operation) Drawing 2 is a sectional view corresponding to drawing 
1 for explaining the mounting approach concerning the gestalt of other operations of 
this invention, and gives the same reference mark to the part corresponding to drawing 
1 . 



[0038] With the gestalt of this operation, first, as shown in this drawing (a), the 
projection electrode 3 is formed in the terminal electrode 2 of a semiconductor device 1. 
This projection electrode 3 is the metal electric conduction object formed with wire 
bond equipment, plating, etc. 

[0039] On the other hand, as shown in this drawing (b), the circuit board 4 in which it 
dented in the location where the projection electrode 3 of the connection electrode 5 
contacts, and 6 was formed is prepared. Furthermore, electroconductive glue 7 is 
embedded by printing etc. in the depression 6. 

[0040] Next, as shown in this drawing (c), perform alignment so that it may be 
correctly mounted in the position of the circuit board 4 which is dented in the 
connection electrode 5 in the semiconductor device 1 in which the projection electrode 3 
was formed, and has 6, namely, the projection electrode 3 of a semiconductor device 1 is 
made to get into the depression 6 of the connection electrode 5 of the circuit board 4, 
and it carries. 

[0041] With the gestalt of this operation, when are given to the path of the projection 
electrode 3, and the connection electrode 5, and electroconductive glue 7 deforms at the 
time of projection electrode 3 loading, electroconductive glue 7 enters the clearance by 
the difference of a path, and it becomes [ whose path of 6 dent and does not 
correspond ] firmer structure to shearing force. 

[0042] Next, as shown in this drawing (d), closure resin 8 is poured into the gap of a 
semiconductor device 1 and the circuit board 4, for example, 150 degrees C is stiffened 
in about 2 hours. 

[0043] Other configurations and effectiveness are the same as the gestalt 1 of 
above-mentioned operation. 

[0044] (Gestalt 3 of operation) Drawing 3 is a sectional view corresponding to drawing 
1 for explaining the mounting approach concerning the gestalt of other operations of 
this invention, and gives the same reference mark to the part corresponding to drawing 

[0045] With the gestalt of this operation, first, as shown in this drawing (a), the 
projection electrode 3 is formed in the terminal electrode 2 of a semiconductor device 1. 
This projection electrode 3 is the metal electric conduction object formed with wire 
bond equipment, plating, etc. Furthermore, the layer of electroconductive glue 7 is 
formed in that front face at this projection electrode 3. 

[Q046] On the other hand, as shown in this drawing (b), the circuit board 4 in which it 
dented in the location where the projection electrode 3 of the connection electrode 5 
contacts, and 6 was formed is prepared. 



[0047] Next, as shown in this drawing (c), perform alignment so that it may be 
correctly mounted in the position of the circuit board 4 which is dented in the 
connection electrode 5 in the semiconductor device 1 in which the projection electrode 3 
was formed, and has 6, namely, the projection electrode 3 of a semiconductor device 1 is 
made to get into the depression 6 of the connection electrode 5 of the circuit board 4, 
and it carries. 

[0048] With the gestalt of this operation, when are given to the path of the projection 
electrode 3, and the connection electrode 5, and electroconductive glue 7 deforms at the 
time of projection electrode 3 loading, electroconductive glue 7 enters the clearance by 
the difference of a path, and it becomes [ whose path of 6 dent and does not 
correspond ] firmer structure to shearing force. 

[0049] Next, as shown in this drawing (d), closure resin 8 is poured into the gap of a 
semiconductor device 1 and the circuit board 4, for example, 150 degrees C is stiffened 
in about 2 hours. 

[0050] Other configurations and effectiveness are the same as the gestalt 1 of 
above-mentioned operation. 

[0051] (Gestalt 4 of operation) Drawing 4 is a sectional view corresponding to drawing 
1 for explaining the mounting approach concerning the gestalt of other operations of 
this invention, and gives the same reference mark to the part corresponding to drawing 
1. 

[0052] With the gestalt of this operation, first, as shown in this drawing (a), the 
projection electrode 3 is formed in the terminal electrode 2 of a semiconductor device 1. 
This projection electrode 3 is the metal electric conduction object formed with wire 
bond equipment, plating, etc. Furthermore, the layer of electroconductive glue 7 is 
formed in that front face at this projection electrode 3. 

[0053] On the other hand, as shown in this drawing (b), the circuit board 4 in which it 
dented in the location where the projection electrode 3 of the connection electrode 5 
contacts, and 6 was formed is prepared beforehand, and electroconductive glue 7 is 
embedded further in the depression 6. 

[0054] Next, as shown in this drawing (c), perform alignment so that .it may be 
correctly mounted in the position of the circuit board 4 which is dented in the 
connection electrode 5 in the semiconductor device 1 in which the projection electrode 3 
was formed, and has 6, namely, the projection electrode 3 of a semiconductor device 1 is 
made to get into the depression 6 of the connection electrode 5 of the circuit board 4, 
and it carries. 

[0055] With the gestalt of this operation, when are given to the path of the projection 



electrode 3, and the connection electrode 5, and the projection electrode 3 or the 
electroconductive glue 7 of a depression 6 deforms at the time of projection electrode 3 
loading, electroconductive glue 7 enters the clearance by the difference of a path, and it 
becomes [ whose path of 6 dent and does not correspond ] firmer structure to shearing 
force. 

[0056] Next, as shown in this drawing (d), closure resin 8 is poured into the gap of a 
semiconductor device 1 and the circuit board 4, for example, 150 degrees C is stiffened 
in about 2 hours. 

[0057] Other configurations and effectiveness are the same as the gestalt 1 of 
above-mentioned operation. 

[0058] (Gestalt of other operations) With the gestalt of each above-mentioned operation, 
although the projection electrode 3 was one step of projection, as a gestalt of other 
operations of this invention, projection electrodes may be two steps of projections like 
the conventional example of drawing 5 , and it should just form in the connection 
electrode of the circuit board the depression or wall which engages with the projection 
at a tip in this case. 

[0059] With the gestalt of each above-mentioned operation, also although a depression 
6 should form, a wall which replaces with a depression 6, carries out contact 
engagement at a part of peripheral wall [ at least ] of the projection electrode 3, and 
resists shearing stress as a gestalt of other operations of this invention may be formed 
in the connection electrode 5. That is, a wall can follow a hoop direction and can grasp 
a depression 6 as what was continued and formed in the perimeter. Moreover, a wall 
may penetrate the connection electrode 5, may result in the circuit board 6, considers 
as the through tube which penetrates the connection electrode 5 for a depression 6, and 
is good also considering the wall as a wall. 

[0060] In addition, this invention is applicable not only to mounting of a semiconductor 
device but mounting of other electronic-parts components which carries out bare chip 
mounting like an SAW filter. 
[0061] 

[Effect of the Invention] As mentioned above, according to this invention, to the 
shearing stress resulting from the difference of the coefficient of thermal expansion of 
the electronic-parts component at the time of an elevated temperature, and the circuit 
board, shearing strain can be controlled as firm structure by the wall of a projection 
electrode and a connection electrode, or engagement to a depression, the conventional 
defective continuity who had arisen by the shearing strain which originate in the 
difference of the coefficient of thermal expansion of an electronic -parts component and 



the circuit board by this can be reduced, and connection dependability can be raised. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the sectional view of the mounting process of the semiconductor 
device concerning the gestalt 1 of operation of this invention. 

[Drawing 2] It is the sectional view of the mounting process of the semiconductor 
device concerning the gestalt 2 of operation of this invention. 

[Drawing 3] It is the sectional view of the mounting process of the semiconductor 
device concerning the gestalt 3 of operation of this invention. 

[Drawing 4] It is the sectional view of the mounting process of the semiconductor 
device concerning the gestalt 4 of operation of this invention. 

[Drawing 5] It is the sectional view of the mounting process of the conventional 
semiconductor device. 
[Description of Notations] 

1 Semiconductor Device 

2 Terminal Electrode 

3 Projection Electrode 

4 Circuit Board 

5 Connection Electrode 

6 Depression 

7 Electroconductive Glue 

8 Closure Resin 



Abstract: 

PROBLEM TO BE SOLVED: To provide a mounting body of a reliable electronic 
component device. 

SOLUTION: Dents 6 are formed in connection electrodes 5 on a circuit board 4, and a 
semiconductor device 1 is mounted on the board 4 so that all or some of the protruding 
electrodes 3 formed on a semiconductor device 1 are buried in the dents 6. Hereby, this 
structure is strong against a shear stress generating from the thermal expansion 
difference between the semiconductor device 1 and the circuit board 4 at high 
temperature, and against shear stress generating at high temperature, as each of the 
protruding electrodes 3 formed on the semiconductor device 1 is caught in each of dents 
6 formed in connection electrodes 5 on a circuit board 4, shear distortion induced to 
shear stress is controlled and connection failures between the semiconductor device 1 
and the circuit board 4 can be suppressed. 
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(57) 
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1 1 rnrnmuz* v^rnam?*? u <y r^- 

U 

i mtw 2 ] mmmtz . vpsm*?* 7 »j -y 7* 
^ comimmz&'&z -tx mmmwrnm t mmmnm 

[ft^Ji 5 3 «r^es««K:«RWt=SBKSfL4 tine 

•y rig lt a* m^a5>a^^iig#:^*3v , 

{4. mim&&tmmmMz&izLxmmmMmz 
WMmizmmztiz z t smkb-thmmtk. 

tut. M±®mtf^%ti&m^e1mcr>mm. 

[S£HJi^f¥*ffl$M] 
[000 1] 

^m^ss^^i^tfefc-ecoi^iflctwMi^ mzy 

•J 'yTf->yTli|-ri»«i^|5p c !,m^ll^^i5J;^ 
[0002] 

®HmL±.izmm9&ir*-jTmb lx. m^mmmzm 
mte&mM*m^x$m-t& uz um v> t>n.x 



mmtz. m^x&itiFx^n&wmzmkZit. ¥■ 

Z<nM±Wffit:mJFlzX&itZit&Zbtz£ OggSffc 
[0003] OT. ^*<5D^#^¥<^l^^i: 
¥*5tt#PH% 2l#m«|c^l<0JIHP«K. 3ii^« 

C00 04] frm5. (a).te^S*i*J:dte. 
*f-l<o*ffjW2±fe:jB«Siife5gB«li3*, Ik¥ 

w 3 izmmmmm i & . mz^ 

M5 (b) fc^Sft* J: 3 ^i^lSr, Eli&X 

a-&vb-it§:^T-5^m. y z-xy^yizLxwmth. 

0\,vC\ 1 2 0*C2Btra{5h'5j--7yTiiam-?--l»^i:^ 

i o . #mits*^j7 *flMk$-^« H ^flss-? i b 
mm&4b<7>mk\,zmft<m±®m*^L. 

>*X*1 5 0-C 2 1311(5 h'MfcU mtZit&ZtiZk 

o.05 ( c ) iz^zix&zmftmTcDmgifatfneyti 

ZZtlz^h. 
[0005] 

imi&miLXIb-t&WBLl LfrLKtfb. Zcr>£ 

mz, ^mwm^ 1 1 ®$mm4 bnmmimeymiz 
^4 commmm 5 ^ i> v Hi^*^ i o^jgmfii 3 

ttui 8 tfwa-fbwt v ^o*^ v ^5 b jsawraMdcfb* -^-i. 

k # . 1 fc Ei!iS*K4 k.<o»J»fiflaK 

[ 0 0 0 7 ] 3rfc, *UJW»«^a#li.k*vSr< T t » ^ 

[0008] ^mm. iM^mzm^xm^titzijcr, 
riot, m^Bn^^k mss^^t oi?ft^j5g^^c7)js 

[0009] 

[0010] -r^fc*>. ^jfeHB^m^flaRT^ai* 
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[00 11] fl^kti. 
T'£>ft. 

[ooi2] &tmizx h t „ mBSfiogmstcjs 

t ms&mmt nmjmmiCDmzimt h^Amm^z 
mlx. ^mmtmsmm.<?>f&&b<7M&\ l z£&im 

[00 13] 

msmmz. 9rHMM¥*?v 7^77^-51 
T&ffnmwmmijmiz&^x . smstcttat^m 

ft 9, A£l$Ott?^^kls||g^k<^ 

i:«Stt«»Offi»i:<0fifi^(cJ:iaiia=firflBSfc LT^ 
Rr^£JWJ-tft£ 

[0014] M$JH2(zGtta&9!tt. IHIWWfc:, « 
J FaSft*Ft7U ■yT?^r3J(^ft« ; Hltfii*^tf>5l 
§£fr££;fcvvc. iS»BSfc:Da**9Bja$tLfe19iElll» 

mmb ms&mnmb ztmmzmm-th hcvxh 9 . 
jB®r*^wK^fc*turc; mmmmb&Mwmcow 

*bcomm&i%&(,z£Zmffl%ffikb LX&AJBim* 

zmi-r&zbwxzz. 

[0015] M$B3fc£ttaft9!l2. mmWWfMS 
Iii£ft«LT?i-ffc$-£ft£,?)T'&9. Sf«g«®^MSi5S> 

v ^«ia» k m?®&m=Fo2mm& t Jdwa#£ tx 

t . * ^Kiatcf}jh«li*3t*'C* ft i b fc* 4... 

[0016] i«*^4 t=K»<o«BHfi. urasiSiwaK: 
WfSiftjffpossBMi k tc was*"!- t x t . *«>iwb 
i 9£s£&msstt<oisuii§i#£#ft ; k#-e 



^t^t^fg^fttf^S^iR^ft 7r-l 

k * 0 . HS«c<7)f»BR^<fe$ ft Z. k 

ft. 

[0017] |^S5 teffitttftfHffli, Hu!e^«fiS(C 

fl:-?sp^^o^jg«figk tcMa;tf£ tx i> . -eop&is] 
fc^wtt»«Ri3WMSE Lx&m%m$s&m?mw&t>ti& 

ikfc&ft. m^b^. K«*»<9«#k=Sr* 
fc*>. <fc 0 38&5HI«tt«0«v*£S5tt*»ft £ bifX 

$ ic . -fv^otsv :*ratt&**i|& fflv xh.ar, 

^tf £»r3^^ft^Bffi*£iftJK-*-« A ••/ 7r-l 
k 0 . £§6*«>^5&^*i!liMW-ft i k a*-cs 
ft. 

[0018] *HBHoit*3S6 izamomui. mum 
mz^ m&msmtt y 0 »rf -yrsigLT&ftm^ 

wz&& Lxm&mw&izw&mz&tiiii ttz, h<^x 
fco, n^<r>m^&m^bm$mffi.b<nfmmm. 
<7>mztmt&*tAMj&-MznLx. vmsks&Hr&i 
mmmb. mwmmnm.ffltrzizwfrbni&'&izx&m 
m^mmb Lx-&A,mm#>&9m-t& - k ft . 
[ooi9] mimi izimcr>%mz. mivmmwLb 
mmrF&tibmTbcomzte, m±mmtfftm£ti&i> 
oxfo 9 ; wmm^m^h ft v b m^shm? 
nmmnm b iztmtf± txi>\ t<ofmizm±m^ 

[0020] w*^8tcEao»HBtt, Mtes^mffik 

«M«fficoMa5ib ft v ^iDa* k «^ n a n s^ co^mmm 
b izmnfi± txi>. z mmz^&wmmtiE l 
xmm%mfm&mt%t>tL& zbt,z%?>. ttz.mm 
commi)\ ®m>bmmb%&K#>^ io^^fisstt 

OSv^^Sr^fft i b&X'% . $ ^tc;. ^^^coffi 

M^5r«RitX-rft/N'>y7r-®k^r0s H^#Oi^^ 
^S-^-fki-ft Z. b WX'% ft . 
[0021 ] OT. ERBfc*^v^T, *^<7)ilMco?B 

[0022] (mmcr>mm 1 > 0 1 1±. ^m<r>mm<^ 
mm 1 ^h^mw%=f-^>m^nm^)TM^m-mmm 

[0023] HHteSV^T . 1 lim^tim? k LX(r> 

^mim?.. 2nm=fmm. man. 

- -y *r)V% t'frt> ft S^ffi , 8(if}±ffl)i§T*S>ft. 
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[0024] znmmwBBX'iz. vet. mm (a) <7) 

rft. Z.<7)9mnm3l&. 7^WyKgiWoli 

t'TBf&zixfz&mm i mmx'& ft . 

[0025] — |i]ia (b) c7)J:dtc; Jf$im8i5K 

ti. ¥i£f**? 1 co^m® 3 *<lit^MtM§ 
ftT^ft. 

[0026] icoia^6(4. mmmms <tot®v^ 

[ 0 0 2 7 ] \Bl8&m&4cr>y°V-tXX'mmzBf&. 

tx 7 fy/(:i 0iKa^JR»3l^#. Gfl^6£«2fi£LT 
*J<. fcftl^i. 0S&Stg4<OlEilS£* v*^j£"tft 
3 #S&-r I. Uy'XhJML 
T*>£. &«Oi£«£*frtfft.ri:t;:J:-?T. &Mmfii3 
tiffl^ 6 ZBfo-t ft <r>X'fo ft . 

[0028] mz. mmu) iz^kzn&xoiz^ 
vm 3 oBf&ztitzimfom? i £ . msmM 5 icia^ 

6 £3Tf ft 0S§S^4 <O55rje«0{£Bk:iE5iE£ll^$ ft ft 

[0029] -t^h-h. *mimTi<7)mmmm3Z. 
mmx-ii. %tihikA,x'mmtz>(r)X'hz>. 

[0 0 30] Zcotztb. HBcr)Wfr6cr>i&Z, 3*mWM 

3 <wmt pi t & ft ^z^±z v ^n&X'h ft <D&i&t 

fcttS ti^lH^ 6 k C7)^^jffit»'(l k ^ k'3: < 3: ft .1 k 
*ft. 

[003 1] lfMS«i5tC]5S$iX7tI!!I^6^$ 
Llli, 0SSS^4 OffiiHoff^ L 2 . #J;l 

t±\ 2 0 ^mmgJilTT'fc 0 . 5ISli30ft§ L 3J4 

mmmm 3 l 3 a^^m® 5 ^n^cn^ 6 <n> 

gl$ Lli 0 *>3SV tf§-^ 3 £ , IH^ 6 

iiAfc'k S «Mm® 5 tzmZtlKWX- 6 teMBI0*# 

a?r ft e 1 1 *r 9 . i nwmznmfocvmmmzm&m 
zmttim'&zmsfrhx'hh. ttz. mmu. 

Sr. vif-Sl££(4/<,*f0|§£-fft|g£ x 'j7o-coiCJ; 

[0032] s^em® 3 k s^mfii 5 tit s *ifcng 
k>. ®*-&i$itx. #A,®ijjtznLx zvmmzwm 



[0033] mz. mm id) iz^ti^xo^ ?m 

1 5 0 -c 2 n*iagflrc«fl:§ ft . 
[0034]^^ •xstjkmteavi&tumt , ±5^-9- 

4 H7D-(;i^ lsl8&^4±^* , >£ifittffii£ii 

[0035] ret. «SWSI5tcJt$*ufeIui»6fc:Ht 
k S^mfii 5 izMZtitzWfr 6 h <7)raojffiiXj&^< 

0. it&mjiiz*tLx £*)%m%imt*z>frt>x'$) 
[0036] icoi 3 iz. ^mftm^ 1 <osse«S3 

@KSS4<7)^mSi50IH^6(C. Ktf^Aflld- 
#tcf*±®!i8c7)^l:o^ftco^ 

mztmt&itsjBijfcjjizttLx. mmm3timn. 
m5cr>w&6 t<7)®i&>j2<?>.i,z£&mm%mi&j)K *tAM 

[0037] (mMLC0im2 ) M 2 (4. *%HJOfl!l^ 

1. BFr®HT'*0. HI t*tJ&f-&»»fc:«±. IS]-c7)#S§ 

[0038] zcrmtnmmx'ii. mm 

^mfam? 1 <0SffF1W5 2 HS^mffi 3 

[0039] RKb) (OiotC. ftMmSi5c7) 

«4 Sr^fli-tS . § t, E3^6 fc. ^mi$^«S<J7 
Sr. Wilf, TOmcJ;oTaa6S s /tT'i3< i 

[0040] mz, mm iz^ix?>xoiz^ mm 
6 ^ qrr 4 m$m®.4 cmMw&mzsEmzmsiZtih 

£offll&toitZ?T%~iX. -ftcte-h, 

mmm. 3 * N @ksk4 <^r«s 5 <oei* 6 tc« 9 
ii^T^iw-fto-efcft. 
[oo4i] i^njfic7)^©-c(4. mmmm3<7)&km 

3 v . 7 *^^ft i k 

t= i 9 . sofflat i ft Hda^«tt«wn 7 #a 0 a 
» . fs izti lx x *) nmzmm t % ft . 

[0042] ^:, islll (d) izyjkZti&J: olz. 

tm^ 1 1 0SSSM4 k <?>mtizm±mwi8 u 

Mx-if. 1 5 0'C2B#^gjgT'»t;$-tirft„ 
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[0043] znmmmi xwmt. i^^mmco 
[0044] ( mmcomm 3 ) 0 3 «u ^mco^m 
hmmm-ch o „ m i fc»jw-*»»(ctt, m-<r>^m 
[0045] zcommo&mx'it. 5t-r. mm ( a > <r> 

4 o \,z , ¥#ft§J|^ l^Sfti 2 tC^^miB 3 

s 3 icti. znmmizmmmmm i <r>mimw& n 
a. 

[0046] |5JH ( b ) to4 o (C. &Mffi5?) 
[0 04 7]-i};{:, mm (c ) tc*$fL^>J:dt. 3!jg 

mm 3 i £ . mwmm 5 izwx- 

6 £^~t&®$mwi4 comiz<?><iLmziEmizmM-2ti& 

§§|B«S3£, ®8mm4cDmffi.WM5<?)WX-6iZ&*) 

[oo4 8] ^m^cmmx-ii. mmwm3comttg 
mnm5t,zMZiitm&6<7)mtf-%.L%:^tir&. 
mm3mmiz&^x. m^mmm i ipssm-h <r t 

[0049] mz. iii0(d) iz^ztizxotz. *m 
1 1 \mm®.4 1 <mmzm±mte& £&a t ; 

MUX . 1 5 0*C 2^BfBKT«fli«-ti-&. 
[0050] ><0fl!K0«lS*i .tr/SftJRIi. ±^OHSfic7) 

[005 1] (Hife<^Sl4 ) 04 {4. ^Bfl^fttJ^H 

hmmc*>*). miiiznm-t&uMzi,^ m-nmm 

[0052] i^liSfecojBJB^tt, $frf . ( a ) CO 

i <o«kp«b 2 izmmmm 3^ mm 
z.oy98mM.3\x, 7^«y^iw-5#5 
t'X"&i$.iztifz<£mmwmx'$> £ ossb* 

[00 53] — *\ |3]0 (b ) o4dfc. ^igE«fii5<7) 

«4fcwwiu zt>t,z. m*.6iz:mw&8mm7 

[0054] mm ( c ) testis 4 d §gg 
«s 3 jh-fc^mifws^ i * . mmmm 5 tcia* 

6 £ W-rS0ISa«4 eomjg^fflfflfcjEWteS&SSS ixS 
4 ^ ffi£&h-£Zm:iX ; *NW»*F 1 <r> 

»8WS3«:* ®SS»|g4O«igg«a5C0P!]^6HS?0 



[0055] z<D$m<mmx'i±. mmmm3<^mtm 
mm 5 ta^ 6 <o&#*— & uarv §§g 
«IS3fffiB#t;:fcvvC. ^m&3&&v^4nfl^6tf>^ 
«tt£**4 7 #S9Bf h £ k £4 9 . ScofflSt 4 &RR 

n&anttt&ttfti 7 a* a o a*, -tixwa izK tr 4 o 

[0056] mm ( d ) t^§nSJ:3 fc. ¥3$ 
1 k m&fflSW k^)HI«fc:WjhttIK8 ^SEAL. 
0"J^.I4. 1 5 0°C2B#^^JgX'®-f[:$-tti». 

[0057] *<ni&L<7>m8Lt5&ir®)mt. tmcomrno 
mmitmrnx-fiz. 

[0058] ( *<7>m<r>mm<7>Bm ) ±^o#n*s^^ 

^BHOflllc0llMc0®®kL-C. S^ttffii4. H5co^ 

*m<?> 4 3 ^ns^^^-c* o t i> 4 < , <r o^-tc . 

Mnmsm,mz&&Li-tu$£ w 
[0059] ±^#hmco^t'(4. mm.mM5iz 

(4 , Dfl^ 6 tim&LZ titi l-Wxk* i> , #f£HJ?<7)fl!!c7)!!j!fc<7) 

< k fc-SteSS^LT-fr^fc^tefjW* J: a=5:M 
lEPSr^LTt4v>. -r=5r*)*>. IMI^6{4. MSP^il^r 
(SjfcjSMLT^iltWo-C^^^^cok LTJESi" 
5 £ k S . ifc . MgP(4. 5 ^Jt51 LT 

0S8S^6twSI>t,cOT-&o-rt4<, Bfl^6 
Sr. i£MmS5£S:ii-<n>*iI?LkU *<0rtitt*flKBI 
kLTt,4V\ 

[0060] Srfc. *^(4. ^f^^^lfcPR^ 
•T\ 01Ji«4\ S AW7 A )V9—<ni. 0 IZKTJ- 

■t^com^m^shm^commzmmx^ h i><7)x-$> 

[006 1] 

vmanH-i: Mmmnk<mMffim<omiz?m?z 
itAMf&tHzftL-c . mmmmt mtx&natMh*^ 

$<J-f-|.ik7!> i -C'#. ^ix^4^-C. m^^fg^ktllSS 
S^k co»Jg5i«j0[colltce@^ ft-fr/UKsi^fe: 4 o T 

[iai ] ^m^m&commnzi^^m^m^co^ 
3M<r)%mmx'h% . 

X^<7)Brffi0-C'S>l>. 

[03 ] *^HJcoH]!ife^^3^^l>^«cS J FO||^ 
[04 ] *f|HBco|Qfico^®4 tcfiRiiNiflc*?^!^ 

nm<?)mmmx'hz>. 
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[05] fi!*^#«flsS^<OHilX^<7)Bfffi^-C*5. 4 Bi&fflg 

[worai 5 ti^mfii 

1 3mw»*p 6 Dfl^ 

2 ss^m 7 ^miet^j 

3 ^gli 8 ffjWMi 
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(51) Int. CI. 7 mm** FI T-73-K(##) 

HO 1 L 21/92 6 0 2G 

<72)»5I# &.W. F*-A(##) 5B19 AA03 AB05 AC01 AC11 AC12 

^Mfmnm^^nM\oo6mm mrwa ecu ccei coze 

mMfl&t&ikft 5E336 AA04 BB01 CC32 CC58 EE08 

GG11 

5F044 KK17 LL07 LL11 QQ02 



